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[0016] 

[Embodiment] 

Hereinafter, an embodiment of the present invention will be described with 
reference to Figs. 1 and 2. A water circulation path is composed of a pipe 2 
connected to a water tank or the like 1 and a liquid-sending pump 3 connected to the 
pipe 2 in the course thereof An ion generator 5 is connected to the pipe 2 in the 
course thereof The ion generator 5 has a hollow interior through which water can 
flow, so that a water path continuous with the pipe 2 is established. In the water path, 
copper electrodes 6 and 7 are arranged along the direction in which water flows such 
that they face each other with the water path therebetween. The copper electrodes 6 
and 7 are connected to a polarity reversing device 8 disposed outside the ion generator 
5 via conductors 6a and 7a, respectively, and an external DC power source is 
comiected to the polarity reversing device 8. As shown in Fig. 2, the polarity 
reversing device 8 is composed of polarized relays 10 and 11 disposed between the 
electrodes 6 and 7 and the external DC power source 9 and a timer-type relay 
controller 12 that controls the operation of the armatures of the polarized relays 10 and 
1 1 at predetermined intervals. 

[0017] To a portion of the pipe 2 between the liquid-sending pump 3 and the ion 
generator 5, there is connected a diffuser pipe 15 whose one end is inserted into the 
pipe 2. Connected to the other end of the diffuser pipe 15 is an air pump 16 to which 
an air pump intermittent operator 18 for controlling the operation of the air pump 16 is 
connected. The ion generator 5 including the copper electrodes 6 and 7, the polarity 
reversing device 8, the external DC power source 9, the diffuser pipe 15, the air pump 

] 



16, the air pump intermittent operator 18, which are described above, compose a 
copper ion generating apparatus. 

[0018] Now, how the above described apparatus operates will be described. In the 
water circulation path, the liquid-sending pump 3 allows the water in the water tank or 
the like 1 to be circulated through the pipe 2. At the polarity reversing device 8, the 
polarized relays 10 and 11 operate under the control of the timer-type relay controller 
12, and the external DC power source 9 applies a positive voltage to one of the copper 
electrodes 6 and 7, and a negative voltage to the other one of the copper electrodes 6 
and 7. From whichever of the copper electrodes 6 and 7 is serving as the anode, 
copper ions are released into water, contributing to sterilization of water, killing of 
algae, and other effects. Meanwhile, as copper ions are released, the surface of the 
copper electrode serving as the anode gradually collects copper compounds. At the 
surface of whichever of the copper electrodes 6 and 7 is serving as the cathode, on 
which copper compounds have already collected, the copper compounds are gradually 
eliminated, through reduction reactions, from the surface of the cathode. This 
significantly reduces the adhesion of what deposits on the surface of the cathode. At 
the polarity reversing device 8, the timer-type relay controller 12 controls the polarized 
relays 10 and 11 at predetermined time intervals (1 to 5 minutes), and the polarities of 
the voltages applied to the copper electrodes 6 and 7 are reversed repeatedly. In this 
way, on the electrode that serves, in a given period, as the anode from which copper 
ions are released and on which copper compounds and the like have collected then 
comes to serve, when the polarities of the voltages applied to the electrodes are 
reversed, as the cathode on which reduction reactions of copper compounds take place. 
Thus, copper compounds can be removed as much as possible, and can be prevented 
from forming firm deposits. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently remove the product 
bonded to the copper electrode of a copper ion generating apparatus. 

SOLUTION: A copper ion generating apparatus is equipped with a pair 
of copper electrodes arranged in water in a spaced""apart state, an 
external power supply 9 for applying positive and negative potentials 
across the electrodes and a polarity altering device 8 for repeatedly 
reversing positive and negative potentials at a predetermined time 
interval (1-5 min). Pref., air bubbles are generated by air bubble 
generators 15, 16 to be allowed to impinge against the electrodes 6, 
7. By this constitution, the accumulation of an adherend on the 
surfaces of the electrodes is suppressed to the utmost by changing 
over positive and negative potentials. If a changeover time is 
optimized (1~5 min), the amt. of a deposit can be markedly reduced 
without damaging the elution of copper ions. 
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